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(57) Abstract 

An oxadiazole derivative represented by general formula (I) and useful as a 5-HT4 receptor agonist, a 
pharmaceutical^ acceptable salt thereof, or a medicinal composition thereof wherein one of R 1 and R 2 represents 
(a) and the other represents -A-Het; A represents a mere bond or lower alkylene; Het represents a monocyclic, fused 
or cross-linked heterocyclic group containing at least one nitrogen atom and bonded to A at the ring carbon atom; and 
R 3 represents lower alkyl, lower alkenyl or lower aDcynyl. 



(5 7) mm 



5-ht. s«<*ftii*iLr*fflttTB-itta (i) -e^sn 




en 



r 1 ro'r ! : ^-rn^-^a 




Nil 2 T^£tl5 



AM 




EE 


AT 




E 5 


AU 




F I 


BB 




FR 


BE 




GA 


BF 




GB 


BG 


:7>*f y T 


GE 


B J 




GN 


BR 




GR 


BY 




HU 


CA 




I E 


CF 


y 


I S 


CG 




I T 


CH 




^ 


C I 






CM 




KG 


CN 




KP 


CZ 




KR 


DE 


K-f ? 


KZ 


DK 


L I 



i^h=r lk 

x^jy LR 

7-<y7^K LT 

7yy% LU 

2f#V LV 

-r^y* mc 

y&*jT md 

¥=r mg 

¥!>5mt ml 

/^#y- mn 

T^f^VK MR 

T^Tsyy* MW 

w*y- MX 

B* NE 

>T~7 NL 

*A'¥**:' NO 

N Z 

*0f KS P L 

IrfVTsty PT 

HtfV'Va^^ RO 



7.\}yyij 

y^cyr 

y hT^T ^ 

TV 

^yztjv 

T7$4 



^-^^ 

SK *n? r *T#flJS 

SN ir**^ 

sz *y*J?yv 

UG 7^^/ 

U S &{§ 
UZ 

vn ^xhn 



RU 
SD 
SE 
SG 
S I 



TD 

TG 

T J 

TM 

TT 

UA 



WO 95/32965 



PCT/JP94/00888 



1 

m id m 
a- * -y- ! jtv- ^mm^ # © mm^Mi 

jimm*. zomm^tt)^nzzftz>i&, fcj;^*© islamic 
its, 

10 Vt$:0)tiiffi 

-trn|^> (5-HT) ggfttcli, tm®-*-??^ -ffrftftt 
5:i«^ilXtfc*)> 5-HT, . 5-HT, . 5-HT 3 

i5 mm'&Wite £&.mzfc < $mtz 5 - h t < §gft©w»oigjR 
tmmbmt L-atmtZo *&m<t&mu mmft&zwt&fc 

20 

IHPM#nH>P*1 (WO) 9 3 / 0 2 6 7 7 /^7^;F (1993) 
ictt, 5-HT< g§{*©t£ffi#J£ LT©{£ffi©fci6©ig#l©§!ij£ 

25 



WO 95/32965 



PCT/JP94/00888 



2 



X — Y 

I •' • 1 



5 t>0-C*S) 

* 



10 »n;j0B8^ 

*56W#6tix c © «fc 9 fctSffiTk^TF. 5-HT, ggfrfti 

i:ouT^ir^L/;i^, TiB— jfta; (i) n 3** -9- 

15 tl^/c, 

N 0 



OR 



c 1 

&s fl!!# J&<5t - A - H e tT'^$*l-5Ss 
25 A : WttS*S&Xlite*ft7;b*U>£ % 



WO 95/32965 



PCT/JP94/00888 



3 

R':flSIR7;u*/H^ iE«7;u-ir-;HSXttffi®7;i/*-;i/». ) 

5 li©-Jl: 4-7$y-5-^no-2 -ffifft7;l/3*->7 x- 
S SS's f- a m t C - C IS & L T V /Si ic -f b^*it± o 4$m& W L ^ 

lCfR/>, *5en^©IBI®StfeittStt5 5 -HT« £g#}£i/i;f£tt£ 
10 W^&fb6^fCol,>TW&L/';:i!tfsEW0 9 3/ 0 2 6 7 7 Kli, ^ 

« 

20 x-?;UM. -fat' Jim, <<v7nt°Jim. 7^;US % ^V7f- 

s c c -7f-;l/&. t e r t -7^;Ug N 'Of-;ug > >f v 



WO 95/32965 



PCT/JP94/00888 



4 

0- T-JlM, %t*yf'A/&s t e r t-<y?-)l^ 
zT^Jim. 2 - /mzfl-Jlg, 1. ^ 

3-yf;K>f/H, l, l -yyf-;u^f-;nSs 1. 
5 2-y>f;i/yf-;Hs 2, 2 -^^f-;i/^f-;us^ l, 3-s>y 

1- n<7-T>im^ 2, 3 -S>y f-^^f-^S. 3, Z-V/rfr-ff- 

i -xf-^7f-;HS, 2 -x^;uyf-;us. l, 2, 2-h 

UWnk'A'i, 1, 2, 2 - h 'J ^ f ;I/^d t^H, 1-x 

-f-Jl- 1 -^f^ofc^l, l -ifji/- 2 -y ^;uyuh°;l/S 

io f/j^i^ns. 

* tz, rffifR7;U* b >SJ £ LTti> 1 JbS 6 MOT 

15 f-L'>S> 2 - 3 f-;l/ h V ^ f-b>Ss 

1 -xf;l/if U>S, 2 -xf;l/xf l/>S, 2, l- f Jt+fr 

ifb>I, l, l - ^ f u >1, if ;M f ;M f 1/ v 

20 5 / * U 1, 1 -V* f-frh VJ* 2, 2->Mf- 

jiV) / -r-uym, 3, 3-i^^f;H'j^f p^S> l, 3-s^ 
f h y y f - u 2 , 3 - i?/ m h y y f - 1/ >S> 1 , 2 - 

/ -7-;u M y f- b 1 , 1 , 2 - h J f;Uf u >g N v 

25 & N l. l-y/f;l/fh7yf 2. 2-y/f^fh7 



WO 95/32965 



PCT/JP94/00888 



5 



* 



5 



10 



15 



20 



a>s h"7 7 ^ ^vu Jim. << i i 

?\f i) -JsLjim, h U 7 7 'J ;l/g N 5? t Ko h U 7 7 U ;l/g> x h 
■7 b Ko b >J7 7U;I/Sn 7 L h77V;I/Ss S?b Kox h57U;l/ 
r l> 7 h K d f h ? 7 »J b° U ?tKn b° 'J 

b'^'J SWS, b°D = v*b KofU ^ : J>lM, fF7 

b Ko b y 5 i>^;l/g> b'v v ? ;l'S> b Ko b°7 bX? 

7-tfb , -;l/®> ->b Ko7-b'b°-;bg. fh7t Ko7 
■tfb'rjUS, -\+-tfb Ko7-t?b'-;l/g> i?7-tf b e -;l/@ N ^tK 
o i>"7-b'b°^.;US N fh7t Ko ^7-fefb°^;l/g, 'N+lfb Knv? 

7L'b"-;l/S . 7 7#^;i/gte<t*© / \-ro 

*ffiiT-ta«e^-r*. iiiTiHii;) . ***7y;u*^ ***7y 

^./i^ **^7U v?-;ug. x7 7«J;H^ f-77U-;i/S. ^ 



25 



a - it- a fco, 4 y K »J ;m> v b Ko > k * 9 

ni ? nOF'J;H> -f 7* > Kl>;U»> y'b Ko-C y-f > KU 
s tI- '/ 9 b K o .4 v -r > K 'J ^Sn OX'f; ^7 U r 



WO 95/32965 



PCT/JP94/00888 



6 

, ^>'/f7 v* 'J f - h 9 1 k n * y y* b'5 v* u * 
? ? t Kok^/^'/'J^ +y y;HS* fhft Kn*y y 

5 D /U$, f-V; b I' n-t; 'J 7 ? -7 >>-;l/S> x h 5 t K a 7 

f^7b Ku«>W i ;-;l'S> r^t Kn 

10 ->>;'j^;i/ffi. t°a v >> v^;us ( 1 -r-^t*^^ o [3. 3. 

0] *?1-Jim) > (l-7ifb*'>?D [2. 2. 

2] >1-^f-^S) „ l-71fb*<>?o [2. 2. 1] ^\7°x;US) > 
7-7fh'->^D [2. 2. 1]^7'7"-;US, l-T1fh^>^D 
[3. 2. 1] 8-7fh'i/^D [3. 2. 1] tf? 

15 l-7fh'y?p [3. 3. 1] y-;ug. 9-7irb*'> 

?o [3. 3. 1] y-;us> i-7iffv/^D [4. 2. 1] y 
9-7ft'->^D [4. 2. 1] y -r > K >; v <J 

l-TWi/tu [4. 3. 0] y-;US> 1-Tifh*'> 
7D [3. 2. 2] y-;USx l-7ift*->^a [4. 3. 1] 7* 
20 ->« N 1 0 -7if b->?o [4. 3. 1] fi/i^ fhftK 

a 1 7 '/o. [ 1 , 2-a] t°-7V*'j;i/g. jf?^ t Ko b*»J ^y 

[1, 2-a] b°'J 1, 4-^7if [2. 2. l]^s 

■f-1-)im. 1, 4 - ^71f b*->*o [2. 2. 2] tf?f-;Ug^ 1. 
5-^7^ [3. 3. 1] ;-;Httif®, ^n||f iLtli 



PCT/JP94/00888 



» 

7 

;U$x r- h 5 t I'd t°5 7 o [ 1 , 2 - a ] t e 7 7'J fh? 

1, 4 -v'Tlfli^a [2. 2. 2] :* ? f-Zl/gft^OgjIIiH 1 

*',r> miKD&tWifc^w- a- ttestz \><ot<mi *>ti, ty> 

«l i>' -^;Ug, fh7t Koh'f'/o [ 1 , 2 - a ] b^'/'J 

fl'-n Yw<yX<< I ?VV ? U 1,4- 

^7ft'->^D [2. 2. 2] ^f-^STfcoT^O^Ji? 
.1:12© < t kfiatfH 1 * 1 o^*, «Lt©ft*IH^"e- A 

-Jim, 3 -■/■r-/1/&> 2 1 -^n^-jl/S, 2-y 



WO 95/32965 



PCT/JP94/00888 



8 

26, l. i-^f;k'-;H, l 2 -^>r- 

4 ir j v m m // ^ «f t> n * 0 

d t"-;H % l-7*-~Jl&. 2--7T~Jim, 3-7^x;ug N 

* •> jr. ;Ug ^ /;< f#J 7Ts £ ft £ o 

Tgm%. ^a- 1 ;^ n/N^K, -7l/-r>^ 7 7;Hf, 

20 wmn&mi. h e t ®m±.mmm=£x-A-t&&tz>b<?) 



WO 95/32965 PCT/JP94/00888 

9 

tile t immm- 1 J!/£ 2 l^^^W^M^I^t^xo 
f!&. X(iS^U!i-T- 1 7!;S 2 m$tsm&% L < f*m^M©rSili£ 

t W ft L ib&«feis £ 9 fc> # H e t W ex y ;ug> y 

d [l, 2 -a] t°7 7'J^ fh7hKDK>X'f^y'J;l/ 

V-frm, 1, 4-^Tifb*i/^a [2. 2. 2 ] * 

(1) 3 - (4-7;;-5-?Dn-2-^ + i/7 x—Sl/) - 
5 - ( 1 - Tift* a [3. 3. 0] h - 5 ^ 
■7- ;b - 1,2,4 -^^'JTV-^X^onm^Ktm 

20 (2)3-(4-T^y-5-^DD-2-y h + ->7x^) - 

5 - ( 1 - 7 if k*-> ? a [3. 3. 0] * ? b - 3 - >f - 

1, 2, 4 -***y77-;UXtt*o»HI*Wfc:llFS*ns 

JJK tftfc*© (3 R* . 5 R* ) ft\ (3 R* , 5S*) 

m . 

25 ( 3 ) 3 - (4-7$y-5-?oa-2-y ^->7i-W - 

5- (2 - tf^y ^;u) -l, 2, 4-t+t^7v- 



WO 95/32965 



PCT/JP94/00888 



10 



(i ^ 0« W tcff § £ ft £ £o 

( A ) 5 - (4-7;;-5-^dd-2-^ h**>7x-;U) - 
3 - ( 1 -T-tffv/^o [2. 2. 2] h- 3 --OU) - 
i, 2, 4 -^+-9-> J T , /->>UX(i'€-©IS!li^{C^$ft5 




l*ri'J&$2&&{#J*-r6o 

io m-s^ac (mi) 

0 

/N-OH II 
R' -CC + X - C - R 2 

^ N 1 1 2 

(n) cm) 

N O 

► R ' ^n*^ R 1 

(I) 

20 'kimns® (i) — itts (n) -c^sftsrs k**>ar 

i*l*Xtt*©-Jt£^ — JS^ (ID) T**n**;i/»K>»©ffitt'fbfl 
a!?{*X f J * Otft £ ZKfc 2 > flUb** S C £ J: $ £ 5 . 

7; K> N-xf-;U7 5 K©to§KfcX.i*IIJft©7 5 Krt<Wb 



WO 95/32965 PCT/JP94/00888 



11 



-fbftllo (11) t\l&m (I) t^H€-;U7bM-^^^iiPncL, 

Tkfdt^- V U OA. 77 'J 7 Atert-7* h*-> K^Oi&gO^&Ts 

j§ "T? t£> <E> o 

^ ;u * ;i/ a 7 ^ K^REfcTOtttt*******?* L< 
20 ffHb-J- v u * a, ^k^7 u 7 a n buy f-/P7 5 ^ h V x^;U7 

7 5 yffiCD^iHS^I^*-9 u SC<l:lc«J;oTfcll/jt-e#S^i\ 



♦ 



WO 95/32965 



PCT/JP94/00888 



12 

g 3 J 1 5 Jfi fcU fit ft- © it HRffc K ft * C £ C «fc »> SI i§ t S C «h h T* 

m« • turn* M; • aBOisftfb* ^ntfii? 07^/77^- 

m M ?iV CD fb-r- $ ft & il ffl L T ft fc> ft S « 

m*m$tiTu irts^^ ubs> si>, piqi> &&mmm, tf& 

WjN?^©-7'PA' • /^fc*>^TWfflT*So $ #fgiJIHb£& 



WO 95/32965 



PCT/JP94/00888 



13 

5 1 ) *$6HJi©ft£*M\ Craig, D. A. ^O^&tCraig, D. A. and 

Clarke, D. E. : J. Pharmacol. Exp. Ther. . 252, 1378-1386(1990)] IC 
WUTSmLfceft, — .a — n 5 -HT< ggfc&^rtS* 

h^Uil!3Jli^M^*«-fc^Ts 0. 1~10a/MT\ 5- 

io m** ^x.(^js^j i <oii^m\u 1 o ^ mt 8 6 %©sm 

HMSSlftJflU\ Craig £>©#£[Craig, D. A. et al:Naunyn-Schmied. 
Arch. Pharmacol., 342, 9-16(1990)] ICflfcfcT&BLfctt** 5- 
15 II T 4 %L'UMmmx*& £ 5 - > b * h U 7? 5 > 1 O^MtCfc 

J2AJb©ttJli**&> #&IUHfc&4$5fcU Btf7*oaHRWtt 5 -HT< 

* 

m $ Id ffi Si! * iu £D W X □ W $ ft 4 «, 

25 «ftlc£t;Ti8£jKlE*ft*rt<* iiHtlftA 1 BC-PlO. 1-2 0 0 
m r , ff* L < tt 1 ~ 1 0 0 m g©!5ffl-e 1 B 1 Efr b&Eldftt;)- 



WO 95/32965 



PCT/JP94/00888 



14 



*5.P iSh%> & tz (iJ&A 1 0 ico # 0. 5mg~5 Omg ©1511 

-e> i n imfrbWLMfcftvnMft&s-ifnzfr. i b i 

io «*ftflfi-fe a - x , ry-Jy. # u t*-;i/ fay K>\ y * * << $ 

mo&itemm, wm, m&m. %%Ms wjrjw^wlt^ 

zr> n Vk^o tzihQ &$tiM t L t (i s *8ffi©7M£Xtt#7Rtt©8!F 



WO 95/32965 



PCT/JP94/00888 



15 

y -;u©J; v ttT;U3-/u«> #yv;K-h8 0 (®d d o£) 
ttflk #»A»k &£<b#J (ffl*.tf, 5? h-x) „ pr»{br»S*» 

$6«!n££ffe*;5fcJ&©ft&©}BJ|g 

15 fEU *©^&&*to 
#3 -W 1 

( 1) 4-7;;-5-^od-2-^ h ( 2 0. 1 6 

20 g) t % K (2 1. 63g) il-h 

Ko*S/K>Xh (14. 1 8 g) ©i>y 3-)\s*)lUT 

x v (3oomi) oB#ia«#Lfc. ^u^fea* 

25 %n\7L1&&%mmitZo cc^H^Tk, x*y-;K Mxfil'f 

mfciltft U 4 - 7.i / - 5 - ^ n d - 2 - y h * I K 



WO 95/32965 



PCT/JP94/00888 



« < 

16 



£ J G. 5 5 g (8 2%) mtZo 

MS (EI) : m/z 2 0 0, 2 0 2 (M + ) 
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6 :3.82(3H,s), 5. 91(211, brs), 6.47(lH,s), 7. 22(1H, brs), 
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jRflfJLfco Wi'^W^A^OT h?*574 - ( 2 0 0 g) 
IcflU #®xf-^T*$tliU 'MrlfV-ftKxf-;!/ (3:1)-? 

;l/ 7 . 4 6 g ( 7 5 %) fciifco 
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2. 95 -3. 25(211, m), 3. 55(211. br) 

j.y k- 7 -/ h * •> rt ;M?.=ju - 3 - t°D U y 0. 8 0 

g (4. '3 7 mm o I) t^MtfApCb + v'KO. 08g (1. 
5 4 8 mm o 1 ) <D/ 9 J -fr ( 2 5 m 1 ) ^i^ll^lJDllMLfco 

(?ao*;l/A : J ? 2 9 %7 >*-77K= 10 0:1: 

0. 1) T-ffi3SLT0. 6 8 g (8 6%) ©7 Y*i/il)VX- 
)\,- 3 -fa 'J 'J 'J J >CDX^VRO*i> Kft©*I£40!l ($J7 : 4) 

10 

MS (EI) :m/z 183 (MM 
NMR (CDC 1 • . TMSrt»8UP) 

<5 : 1.71-1. 77(111, m), 1. 83-1. 93(1. 75H, in), 2. 19-2. 77(16. 5H, m), 

3.00-3. 12(111, m), 3. 17-3. 23(1. 7511, id), 3. 61-3. 85(2. 75H, m), 
15 3. 70(311, s), 3. 73(5. 2511, s), 4. 05-4. 11(1. 75H, m), 4. 14-4. 20(111, 
m) 

##<?'J 6 

t-^'/iJ i?y • 2mm& (3. 0 g) . 2 - (7ntyf;l/) y 

? 'j;u»yf-;i/ (l. l 5 g) s (1 0 g) 

20 ^-;K50ml) iBift* 5 0t;-e5e#^»-L^o RJ6tt*tt 
iSl^s MttTLSlffi* *> 'J # 7A^D7^57^- (5 0g) 
fcftL/co ^;-;l/-?nntwl/A (1 : 10) "CfSfcb LT (2, 
3, G, T-f h7t Kn-1H, 5 H - V? Vo [ 1 , 2-a] 

t*7 7-;u- 2 -7*j;u*'>gM ^;u£o. 4 o gifco 

25 MS (GC/MS) :m/z 17 0 (M + ) 
NMR (CDC Is., TMSrtaPStp) 
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6 : 1.95-2. 32(211, m). 2. 75-3. 45(911, id), 3.71(3H,ra) 

nmm 1 . 

4 - 7S/-5-?od-2-^ Y*i/<yX7 I K**->A3. 
0 0 g (13. 9mmol) ©f h7kKo77> (2 0 0 ml) 
5 fSiftlCT >OTmT. **ft*hy »7 AO. 83g(60%; 

2 0. 9 mm o 1) 6 0 VT'lM® LT 2 0 £Rfl«£# Lfc« 

JK«&SS£Tft£PU 8 - fa 'J ^v?>^xf;l/X7fM 
17g(21. lmmol) £flnx.T 5 BtfyjJn&SffiE Lfc 0 Rf&JE 

10 ^7^77^ - (r§[±5$ : ftKxf-;U : ^ * J-fc : 2 9 %<D 
7>C--7tK= 1 0 : 1 : 0. l)TfflHHLT2. 6 1g®3- 
(4 -7;y-5-?OD-2-> h + ->7x-;b) - 5 - ( 1 - 
7 -V" L" i> ? n [3. 3. 0 ] * ? h - 5 - -T > f-fr- 1 , 2, 

15 lb* 1 7 0 - 1 7 2 °C 

TU^^trdl (CHj.N* 0, C 1 t LT) 

C(X) H(X) N(X) CI 00 
33!tttt 5 8. 5 3 6. 0 7 1 6. 0 6 1 0. 1 6 
$ftit 5 8. 4 5 6. 1 6 1 5. 7 9 9. 9 4 
20 MS (FAB) : m / z 3 4 9 , 3 5 1 (M + + 1 ) 
NMR (CDC 1, , TMSMIf) 

: 1. 60-2. 20(811, m), 2. 50-2. 80(2H, id), 3. 00-3. 30(2H, id), 3. 0 
4(211. s), 3. 91(311, s), 4. 36(211, brs.NHi), 6. 38(111, s), 7. 98(111, s) 

gffiffl 2 

25 -|-7;;-5-^on-2-y b*i"<>X7 i K^+->A0. 

5 7 k ( 2. 6 4 mm 0 1 ) 0^^fU;l/A7 5 K (17ml) 
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tftmz, T)\yl>%m%.T> 7k%iti- h U 7 AO. 10 6g (6 0 
% ; 2. CSmmol) 6 0°Cl;iflO&LT2 0#lffl!t# 

Lfc„ &&fiSt&gii&£T'?$£PU 5 h4">- 4, 5, 6, 

7 -x F7 t Ko'OX'f i PV-JUO. 40g(2. 22mmo 

• ^Ifffli L Tll/:^g1l!^ ■> 'J * y ;W 7 A ^ o 7 h /7 7 <f - 
(ittl$xf-;U : ^ ^ y : 2 9 %7 >*-77K= 10 0:1:0. 
1-50:1:0. 1 — 10:1:0. 1) T-ftSiLTO. 2 4 g 
(3 1%) ©3 - (4-7;;-5-^OD-2-n + ->7x- 
10 AO -5-4, 5, 6, 7 -T- h5 t Kn/<>X>r 5 ?V-)V- 5 

-*TAO-i. 2, 4-^+D-<;7y-;^ifc. cniiy^;- 

2 1 3 - 2 1 5°C 

Ttrnftftm (CoHnNs o, ci -c« h< o, tir) 

15 COO H(X) NOO CI (35) 

mt^m 5 2. 0 1 4. 3 6 1 5. 1 6 7. 6 8 
KMtt 5 1. 7 3 4. 3 6 1 5. 1 7 7. 6 6 
MS (EI) : m/z 3 4 5, 3 4 7 (7l>-&£ LTM + ) 
NMR (DMSO-de . TMSrtOT^) 
20 ^:1.8-3.7(7II.m), 3. 80(311, s, 0CIU), 6. 00(2H, s, Nils), 6.58(1 

II, s), 6. 64(2II,s,fumaric acid), 7. 68(111, s), 7. 71(111, s) 

nmm 2 1 mmz lt^tcwj 3-9 ®it&®)zmz 0 
mmm 3 

(4R*. 5R* ) - 3- (4-7;/-5-?DD-2-y h 
25 +y7x-W - 5- (l-7fh'>>^n [3. 3. 0]:*?b- 
4 --T/I/) 1. 2, 4-W^7'/-;l/ 
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9 0 - 9 2 V fffiLX-f-h-^-fy 

7U&'/>0HI (CitHiiN, 0* C 1 t LT) 

COO H(X) NOO CI U) 

)9!tttt 5 8. 5 3 6. 0 7 1 6. 0 6 1 0. 1 6 

5 %ftfift 5 8. 6 1 6. 0 1 1 5. 7 8 1 0. 0 6 

MS (EI) : m/z 3 4 8, 3 5 0 (M + ) 

NMR (CDC 1 3 ) 

rT : 1. 16-2. 15(711, m), 2. 32-3. 37(611, m), 3. 41-3. 80(111, ■), 3.9 
0(311. s), 4. 45(211, brs), 6.38(lH,s), 7. 95(lH,s) 

10 UhW\ 4 

3 - (4-7;;-5-^oo-2-y h + ->7xr./l/) - 5 - 

( 1 -71f£->* a [2. 2. 2] 3 1, 

* 

2. 4 -*WJT % /-fr 

Ma'A 1 9 8 - 2 0 0 °C 
15 MS (EI) : m/ z 3 4 8, 3 5 0 (MM 
NMR (DMSO-d, , TMSrtSR^i) 

o : 1.05-1. 94(611, m), 1. 95-3. 21(611, m), 3. 00(211, d), 3. 78(3H, 
s), 5. 96(211, s), 6. 56(111, s), 7.68(lH,s) 
H*fc{?'J5 

20 3 - (4 - 7a/-5-?DO-2-y h + ^7x-/b) - 5 - 

(l-yf;l/-3-bXiJ^l/) -1, 2, 4-t+tv?7'/-;l/ 

1 5 0 - 1 5 1 °C ftSSif^-^+tV 
7C*$»0rii (CiiHitN* O, CI £ LT) 

C(X) H(X) NOO CI (X) 
25 Ullfett 5 5. 8 1 5. 9 3 1 7. 3 6 1 0. 9 8 

9Ufttt 5 5. 7 3 5. 8 7 1 7. 1 0 1 0. 7 8 
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MS (EI) : in / z 3 2 2 (MM 
NMR (C DC 1 a ) 

: 1. 44-2. 59(611, in), 2.34(3H,s), 2. 60-2. 97(1H, m), 3.06-3.4 
5(211, m), 3. 90(311, s), 4. 37(2H, brs), 6.38(lH,s), 7. 95(lH,s) 
5 gffift 6 

3- (4-7^-5-^dd-2-^ + >>7x-;I/) -5- 
( 1 -71f If d [3. 3. 0] b- 5 -'OU) - 1, 2, 
4 -**1fv?7 7-;l/ 
Ha% 1 7 8 - 1 8 0 °C 
10 5c$##r{fi (C,.H,.N«OiC1'0. 25H, O t LT) 

C(X) H0O N00 C1(X) 
5 6. 6 4 5. 7 9 1 6. 5 1 1 0. 4 5 
mm 5 6. 6 1 5. 5 4 1 6. 6 6 1 0. 6 4 
MS (EI) :m/z 3 3 4 , 3 3 6 (M + ) 
15 NMR (CDC 1 3 , TMSrt«aWi) 

: 1.89-2. 10(611, m), 2. 30-2. 90(411, m). 3. 15-3. 45(211, m), 3.9 
0(311, s.OCHs), 4. 33(211. br.NIh), 6. 37(111, s), 8. 00(111, s) 

nmm 7 

3 - (4-7W-5-^oo-2-^ K'/7x-ib) -5- 
20 ( 1 f-Jl- 4 -b'XU S**) - l, 2, 4 -;t*u-^77-;u 
HjA> 1 4 6 - 1 4 8°C ft$x?-;l,-^*iJ-> 
7C**>fftt (C, 6 H,bN4 O2 CULT) 

C(X) H(X) N(SO CK*) 
29111 11 5 5. 8 1 5. 9 3 1 7. 3 6 1 0. 9 8 
25 %Ntffl[ 5 5. 5 4 5. 8 1 1 7. 3 3 1 0. 9 2 

MS (EI) : m/z 3 2 2. 3 2 4 (M + ) 
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N M R (CDC 1 3 , TMS l*3$*gi£) 

0 : 1.82-2. 43(611, in), 2.30(3H.s), 2. 70-3. 19(311, m), 3. 90(3H, 
s), 4. 38(211. brs), 6. 38(111, s), 7. 95(111, s) 

1 -7-y f t*->?a [2. 2. 2] *>7 h- 3 

0. 5 0g(2. 6 lrarao I) CtfiW-^4m I *JD^ 3 

O0IIO/llHtt*iftLfc o iJHfcT^-^&MES^LfcMtlfcf- h7 

tl'o77>5ml mr+T> 4-T$/-5-?nD-2 

- ^ l- + -X>X7 ^ K*->i» 0. 60g(2. 78mmol)0 
fh7kl'D77> (7ml) mffim&Mz-tZo £ btcgfiT- 1 5 

+ >10m l itlz+af - iz — ^X 4 A (j§Jaa£) 0. 5 g £ 

aim t> 13 n$nu»n^si5s l tz 0 Rfom.&®** tr-mmi. 

(ftVi$.i.-7-;U : J 9 J -;U : 2 9 %T >*~77K = 5 0 : 1 : 0. 
1-10:1:0. 1 ) T')|f&iLT> 0. 05g (5. 7 %) © 3 

- (4-7W-5-^Dn-2-> b*->7 jl-;U) - 5 - (1 

- T £' •> ? n [2. 2. 2] h- 3 - 1, 2, 4- 

* 

Ha% 207-208 °C ttJ-Jl 

MS (FAB) :m/z 334, 336 (7'J -ft<h LTM + ) 
NMR (DMSO-d, , TMSflMSI) 

o : 1.4-3. 4(1211, m), 3. 79(311, s, OCH,), 5.97(2H,d), 6. 54(211. s. 
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fumade acid), G. 56(111, s), 7.7K1IU) 

nmw 9 

( 1 ) 7 - ^ b * •> fi - 3 - 1" d i; i? j y<Dm&wm,& 

*ftlO. 5 1 g (2. 78mmol) <Of- h7tKD77> (1 0 m 
5 1) Mi:lM+'7>'f !>7hFo77>3>^l/'y^fF7 
kl'D75 2 m 1 ( 2 mm o 1 ) ZtiaA. 1 BtFifJfln&M U 

£ blc±IB*7 ytai£4 m 1 (4mmol)W, 3B#PaWfc 
L 1z\k, W&X? yt&m 2ml ( 2 mm o 1 ) £flO/L 1 D#Pb^^ L 

/•Co fc&mzftim, o m 1 titbit 1 o m 1 ®mm 

io &/jh*., Lfc&> 2D$r a ^n^ii-5fjLfco ttw&mwi7kmi- 

y-;U= 10 0:1) T'ffimiT, 0. 48g (100%) Ol- 
15 mtio 

(2) 4-7;;-5-^on-2-^ h + M>X7 S K+ v'i* 
0. 46g(2. 1 3mmo 1) Ov^^f ;l/*;^7; K (1 5m 

i ) mmiz^ r;u^>i?fflrvT^ 7K3Hb^ h d -7 a o. o 8 6 g 

(G0%, 2. 1 5 mmo 1 ) £#sflD^ 6 0 ^CtcMk LT 1 M 
0. 30g(l. 7 7 mmo 1 ) 1/*^ "7 - 7X 4 A OS 

af,) o. 8 g&;jn;it\ m&T*i&&mftitzo Rfcus®**? 

25 7K=- 50:1:0.1 — 10:1:0. 1 -* 5 : 1 : 0 . 1 ) T'*t 
UUx 0. 1 8 g. (30%) O ( 4 R* , 5 R* ) - 3 - (4 - 
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7-y-5-^DD-2-y h*v/7x-;l/) - 5 - ( 1 - 71ft:* 

v/'/d [3. 3. 0]*^h-4--f;U)-l, 2, 4 

77-;U (9 -a) RO'±IB<b^©x+V> i>K#©ffi£1$9£ 

0.0 4 gftfco 7 v;ug?^Jn^.T^Hj L 

^ ^ y : 2 9 96 T >*-77K= 5:1:0. 1:2 IsiJSM) T? 
«W1-SC£«C«fcoT0. 0 1g©(4R*. 5R* ) - 3- (4 
-7iy-5-^DD-2-^ ^y7x-;b) - 5 - ( 1 -7 If 
10 t'->?n [3. 3. 0];fr?b-4->f;l/)-l, 2, 4 

! JTV-Jlf (9 - a) <h 0. 02g(3. 4 %) (D±IB{b^O 
(4R*. 5 S* ) {* (9 - b) Zmzo :CT'ifc (4 R* , 5 

15 xf^f>MLT77;HEiHto 

C9 - a) : 

Si'* 2 3 l - 2 3 3°c ^ 

7EJK*}Wfll (CmHuNi O, CI • 1/2 d H« 0< • 1/4 
II 2 0 t LT) 

20 C(*) H(X) N(X) Cl(X) 

SVtttt 5 4. 4 1 5. 4 5 1 4. 1 0 8. 9 2 
%m& 5 4. 2 8 5. 4 6 1 4. 1 1 8. 8 4 
MS (EI) : m/ z 3 3 4, 3 3 6 (7 'J — LTM* ) 
NMR (DMSO-de , TM S rtfiBfiUIS) 
25 5 : 1.7-3. 5(1211, n), 3. 78(311, s, OCfU), 5. 98 (2H, brs, NH2), 6.5 

0(111.8. fumaric acid), 6.56(lll.s), 7.69(lH,s) 
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<1&M> (9 - b) : 

HhiM 170°C(dec) N y^y -^-ftRxf-rt' 

MS (FAB) :m/z 335, 337 (7'J-ft£lTM + + 

1) 

5 high resolution mass (ra/z): 334, 115813; calcd(for CieHu 
N< 0. CI) : 334, 119654 
NMR (DMSO-de , TMSrtW8ltp) 

S : 1. 1-4. 1(1211, m), 3. 79(3H, s.OCIU), 6. 01(211, brs, N1I 2 ), 6.5 
2(211, s.fumaric acid), 6. 56(lH,s), 7.70(lH.s) 

io nwm 1 0 

8 - fo <; i? ! J y-h X Kt+i/Ao. 4 0gs MXiX® 

= k 1 5 m i ommm^m^-cz o^mn-itzo c©«£&ic 6 o 

%nlit$7k3l{b^ h'J^AO. 3 l g &Jto;i> $ £ icM-e 3 0M 

15 fj»4ft% 4 - 7 ; / - 5 - ^nn - 2 - y h + 

-r;l'0. 7 1 g©^/fM«;l/A7; Kl 0 m 1 M^^., %l> 
hlzRtMZ 0*CT3i*ia*J*Lfc o U ^ffiTt 

OfiUM: 9 au*)\,2±-t$ J-)\,-7>*:-7ik= 1 0 0:1 
20 0:1 ) Trffi^U ^fenil^OM^S 0 . 2 4 g£»fc„ C©$ 

*JftK*x* y - ;i/ - x - f ;l/©I^i§I+ 7 7 t ilt 5 c 

£^J;t> 5- (4-7W-5-^od-2-^ h + ->7x^) 
- 3 - (1 -TIP t*v/^n [3. 3. 0]**h-5 -4/10-1, 
2, 4 -t*t^7'/-;l/ 77;Hi0. 1 2 g^ifco 
25 Ju&ftiJrfl (C.iHuN. 0 2 CI • C* H< 0< -0. 5H 2 O 

tlx) 
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COO HOO N(X) Cl(X) 
Vmm 5 2. 2 3 5. 2 6 1 2. 1 8 7. 7 1 

5 2. 5 1 4. 9 8 1 2. 1 3 7. 8 0 
1 7 7 - 1 7 9 °C 
5 MS (FAB) :m/z 3 3 5 , 3 3 7 (M + + 1 ) 
NMR (DMSO-de , TMS ftffl>WM) 

f5 : 1. 83-1. 90(611, m), 2. 30-2. 36(211, in), 2. 65-2. 69 (2H, in), 2.9 
5-3. 08(211, m), 3. 82(311, s, 0-CH 3 ), 6. 33 (2H, s, fumarate), 6. 54(111. 
s), 7. 76(111, s) 

io tmm i itnmzLx, \>xro%mm 1 2 <Dfc&m*&$L tt: 0 
xmm 1 1 

5- (4-7;;-5-^PD-2-y h + y7x-W - 3- 
( 1 -7ift*v/?u [3. 3. 0] h- 5 -f;b) 1, 
2. 4 '*JT s /-fr • 0, 57-7;Ui?^ 
15 Hft/Sl 2 1 0 - 2 1 2 TJ 

MS (FAB) :m/z 3 4 9, 3 5 1 ("7 I) — LtM* +1) 
NMR (DMSO-d. , TMSM^tp) 

5 : 1.90-2. 45(811. ra), 3. 30-4. 20(4H, m), 3. 80(211, s), 3. 89(3H, 
s), 6. 34(111, s), 6. 45(211, brs), 6. 56(111. s), 7.66(lH,s) 
20 gjfcffl 1 2 

(J) t Ka-*>;U7 5 >4SK£0. 4 2g (6. Ommol) «h 
tl-'J^A^ h + ->K0. 33g(6. Ommol) 
10ml 3 Q 'M1n®i&ffi.Ltz 0 l-TWst 

d [2. 2. 2] K- 3-**#-MJ;Utt»»0. 5 2g 
25 (3. 0 m m o I ) t i~ b V Q 2* / h 4- '> K 0 . 17g(3. 0 mm 



■ 
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^ffi«**&JCia*L, &&£Mffg*LT\ 0. 5 0 g (9 8%) 
to 1 --7->/t: o [2. 2. 2 ] :* * h - 3 - tultftt S K* 

(2) (1) -e»fc 1 -TlFfi^D [2. 2. 2]*?h-3- 
*;MMr"!K K**>A0. 18g (1. 06mmol) ©f h7t 

Kd77> (6ml) &?£ic*b* J .-7-v'-7'x4 A OSSS) 

0. 4 g&JjU&fco $ blC. TKJRffc"*" h "J "7 A 0. 0 4 4 g (6 0 
10 96: I. lmmo 1) £»Dx.T\ 6 0°C-t?3 OftmmWLtz,, MM. 

yf ;U0. 6 8 8 g (3. 1 9 mmo 1 ) Of h y t Ko7 5 > 
(4ml) ®m£tiaz-T, 2 B#W/lDJ»ii«EL/S:o R««^«S*-b7 

15 7|^'7 7-f- (ffiixf;l/ : ^ ? y -;U : 2 9 %7 >*-77k = 
10:1:0.1) mm LT0. 09g(25%)cr>5-(4- 
7;/-5-^nD-2-y h + ->7i-;W - 3 - ( 1 - 71ft* 
a [2. 2. 2] ;*:7 h - 3 --f ;U) - 1, 2, 4 -;t*1f-^ 

/L o 

flftjft 2 3 0 - 2 3 2 °C ^ ^ y -^-ft»xf;l/ 
5c*^>dftt (CnHnN* O, C 1 • 1/2 C< H 4 O. t IT) 

COO H(X) NOD CI 00 
25 PllSSiii 5 5. 0 3 5. 3 9 1 4. 2 6 9. 0 2 

W&Vk 5 5. 1 6 5. 2 7 1 4. 3 0 8. 8 3 
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MS (EI) : m/ z 3 3 4, 3 3 6 (7 1) -Wt LTM + ) 
NMR (DMSO-d. . TMSrtS|5Jg*P) 

d : 1.4-3. 4(1211. m), 3. 83(3H, s, 0CII s ), 6. 36 (2H, brs, NH 2 ), 6.4 
8(111, s), G. 56(111, s), 7. 80(111, s) 
5 HSIfflJ 13-20 

nmm 1 3 

( i -7^t"->? a [4. 3. o] j + y- 5 ^5=-;u- l, 

10 2, 4 -itWJTV-A' 
Mfo 1 4 6 - 1 4 8 °C 
5£,?i#tJHfi (C,,H 2S N4 0, C 1 ilt) 

C C5U) H(X) N(X) CI (X) 
JUifiSifi 5 8. 1 4 6. 5 1 1 5. 0 7 9. 5 3 
15 %W>M 5 7. 9 1 6. 1 5 1 4. 3 9 1 0. 0 5 

MS (FAB) : m/ z 3 6 3, 3 6 5 (M + + 1 ) 
NMR (DMSO-d, . T M S M^) 

(5 : 1. 20-2. 00(1011, m), 2. 60-2. 80(2H, m), 3. 00-3. 28(2H, m), 3. 
30(311. s), 3. 78(211, s), 5. 95(211, brs, Nlh), 6.56(lH,s), 7. 67(1H, 
20 s) 

Hiteffl 1 4 

3 - (4-7;/-5-^nn-2-y h + $/7x-7U) - 5 - 
(1, 4 - xTiffi/^n [2. 2. 2] h - 2 --OP) p< * 
;U-1, 2, 4 -**V 9 J7V-fr 
25 BJl,& 1 8 0 - 1 8 2 °C 

vLSS'/Mlrttt (Ci.HioNi d CI • 0. 5H, OiLT) 
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C(X) HOO N(X) CI 00 

Jina&fa 5 3. 5 6 5. 9 0 1 9. 5 2 9. 8 8 

mmm 5 3. 6 6 6. 0 4 l 8. 4 6 8. 5 7 
MS (EI) : m/ z 3 4 9, 3 5 1 (M 4 ) 
5 NMR (CDC li , TMSrtS^Sp) 

o : 2. 40-3. 30(121!, m), 3. 35-3. 42(lH,m), 3.90(3H,s), 4. 40(211, 
brs, Nils), 6. 38(111, s), 7.94(lH,s) 

•mm 1 5 

(3R*. 5 R* ) - 3 - (4 -7; J - 5 -*ao- 2 -J h 
10 +-/7x-W - 5- (1 -71ft:->*a [3. 3. 0]**h- 

3 — r — i , 2, 4 ^tv-^ • y-^jimm. 

M& 2 1 1 - 2 1 2 °C 

7tmy\rm (c. 0 HhN« o. c i t lt) 

C(X) H(X) N(X) CI 00 
15 lUfim 5 3. 2 8 5. 1 4 1 2. 4 3 7. 8 6 

t£Rtt 5 3. 8 5 5. 9 7 1 2. 8 2 7. 9 5 
MS (FAB) :m/z 3 3 5, 3 3 7 (M + + 1 ) 
NMR (DMSO-de , TMSrtflWP) 
S : 1. 50-1. 75(211, in), 1. 80-1. 95(1H, m), 1. 95-2. 15(211, m), 2. 2 
20 9-2. 40(111, m), 2. 70-2. 80(2H, m), 3.78(3H,s), 3. 84(1H, quint, J= 
7. 0Hz), 5. 99(211, brs, Nil,), 6.48(2H,s), 6. 55(lH,s), 7. 69(111, s) 
WMW 1 6 

(3R*, 5S* ) - 3- (4-7;;-5-^DD-2-y h 
-t-v7x~;U) - 5 - (1 -Tini'S/* o [3. 3. 0]**h- 
25 3 -^;U)-l, 2, 4 5*7*/-^ • 77;Vfi 
M/A 1 9 9 - 2 0 0 °C 
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nWi'jWm (CtoIIiiN, 0. C 1 • 0. 2 5 Ht 0 1 LT) 

COO H(X) NCO CKX) 
Mitt ft 5 2. 7 5 5. 2 0 1 2. 3 0 7. 7 9 
% lit fit 5 2. 8 7 5. 1 6 1 2. 1 6 7. 5 9 
5 MS (FAB) : m/ z 3 3 5, 3 3 7 (M* + 1 ) 
NMR (DMSO-de , TMSWI*P) 

(5 : 1.70-2. 20(511, m), 2. 60-2. 67(111, m), 3. 00-3. 10(111, id), 3.1 
0-3. 30(211, m). 3. 79(311, s), 3. 80-3. 90(2H, m), 4. 00-4. 15(111, ra), 
6. 02(211, brs.NIh). 6. 52(2H,s), 6. 56(111, s); 7. 70(lH,s) 

io %mn 1 7 

3- (4 -7 $ J - 5 -*OD- 2 h^->7x-;U) -5- 

(2-f^«;^;u) ^f-;u-i, 2, 4-t+ti?7 4 /-;b 

M 1 0 1 - 1 0 3 °C 
TcS-^t/ffi (C. 5 H,.N4 Oa C 1 £ LT) 
15 CO*) H(S) NCO C1(X) 

JSISSiM 5 5. 8 1 5. 9 3 1 7. 3 6 1 0. 9 8 
nm®. 5 5. 5 3 5. 8 9 1 7. 3 4 1 1. 1 4 
MS (EI) : m/ z 3 2 2, 3 2 4 (MM 
NMR (C DC 1 j , TMSrtSR^m) 
20 * : 1.00-2. 00(611, m), 2. 60-3. 20(511, ra), 3. 91(311, s), 4.36(211, 

brs.NIU), 6. 38(111, s). 7. 96(111, s) 

mmm 1 8 

3- (4-7;y-5-^nn-2-n + , >7x^l/) -5- 
(2, 3, 6, 7 -fh7t Kd - 1H, 5H-t°-7'/n [1, 2 
25 -a] V-JV- 2 --OU) - 1, 2, 4 - * * "fr S> 7 V-fr 
Ha'a 1 5 6 - 1 5 7 °C ftttxf-;!/-^^^ 
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Tim'Avm ( c , 5 1 1 . s n s o, ci tlx) 

COQ H(X) N(X) C100 
Uittffi 5 3. 6 5 5. 4 0 2 0. 8 6 1 0. 5 6 
Kg ft IB 5 3. 1 8 5. 4 3 2 0. 4 2 1 0. 3 4 
5 MS (EI) : m/ z 3 3 5, 3 3 7 (M + ) 
NMR (CDC h , TMSl*3»aWI) 

d : l. 95-2. 40(211, n), 2. 80-3. 20(5H, m), 3. 31-3. 70(4H,m), 3.9 
1(311. s), 4. 39(211, brs), 6.38(lH,s), 7.96(lH,s) 
1 9 

10 3 - (4-7;/-5-^nn-2-> |« + -/7i-;l/) - 5 - 

(4 i yVVJl) t 1, 2, 4-t+t^7 , /-;l/ 

Bkj& 2 2 4 °C~ (D e c. ) 
TtS^rril (CuHiiNi 0, CI t LT) 

COO Htt) N(X) CKX) 
15 2£&{1 5 1. 0 7 3. 9 6 2 2. 9 1 1 1. 6 0 

5 0. 66 3. 98 2 2. 29 1 1. 49 
MS (EI) : m/ z 3 0 5, 3 0 7 (M 4 ) 
NMR (DMSO-de , TMSftM^S) 
<5 : 3. 88(311, s), 4.25(2H,s), 5. 15(2H,s), 6.52(lH,s), 6.98(1 
20 II, s), 7. 65(111, s), 7. 85(111, s) 

nam 2 o 

t 

3 - ( 4 -T $ y - 5 od- 2 h + ->7xr.;l/) - 5 - 
(2 -b*U i?Jl) / 1. 2, 4 -itf-WrV-Jl 

M£\ i 72—1 74X3 
25 7£3f?5>rr« (C.iH.iN, O, CI t LT) 
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COO H(X) N(X) CI (X) 
mt&m 5 6. 8 8 4. 1 3 1 7. 6 9 1 1. 1 9 

5 6. 8 1 4. 3 0 1 6. 9 3 1 0. 6 2 
MS (EI) :ra/z 3 16, 3 18 (MM 
5 NMR (CDCU , TMSrtW) 

6 : 3.89C3H.S), 4. 39(2H, brs, NH,), 4.47(2H.s), 6.37(lH,s), 
7.2K1H, t, J=5. 0Hz), 7.34(lH,d, J=8. 0Hz), 7.67(lH,m), 7. 96(1H, 
s). 8.67(lH,d,J=3. 0Hz) 
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ft # <D $B B 

1. TIB-ttS (I) T?**#i****^7 % /-^»»*Xtt* 
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r* s.o*r 1 : u-rn^-^s 

15 He t :'J>tl < <!: bmmm?* 1 o^^.^O^^M^T- A - 
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7 t h'D'OX'f ; ^y;;Hx 'J v?-^ 1, 4-v?7 

Wi/tu [2. 2. 2] ^(DiJiO^li 

- A - £ L ft ©-e& * if *il 3 imoit&too 

5 ^5o 

6. 3- (4-7;y-5-^on-2-y h + J/7x-/V) - 
5- (1 -71ft: *>?D [3. 3. 0 3 * ? h - 5 -J Jl>) J 1-Jl 

-l, 2, 4 -it^ : J7'/-)vx\t 3 tom.m^mz.^^n^ 

7. 3- (4-7;;-5-^oo-2-^ h + ->7x-;b) - 
10 5- (1 -TlftTS/^D [8. 3. 0] h- 3 - 1, 

2, 4 -^+-^^7 , /~^X(i-e©l!j^6*HC^$n5^o 

8. 3- (4-7;;-5-^nn-2-y h + ->7x-;l/) - 

5- (2 -fcf^y 5>;MfJi>) - 1, 2, 4 -**-V : J7V-)VX 

15 9. 5- (4-7;;-5-^DD-2-n + i/7x-;l/) - 

3- ( 1 -71ft*i/^n [2. 2. 2] ? h - 3 - ;10 -1, 

2, 4 -^-+-9-^7V-;l/X(i'€-©$S!m^{C^$ft5^o 

1 0. TE-ttS ( I ) T'7fiZtlZ**1}-V7 t /-J\smm#Xte 

20 ttSEXttlfttt. 

N 0 
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